A double-blind, randomised, controlled trial of forty patients was carried out to determine if oral atenolol pretreatment would reduce the incidence of tachycardia during carotid endarterectomy performed under cervical plexus block. Twenty patients received a placebo and twenty patients 50 mg of atenolol two hours prior to surgery. The superficial and deep cervical blocks were performed with 1.5% lignocaine containing 1:200,000 adrenaline. The patients were monitored with the V5 lead of the electrocardiogram and intraarterial blood pressure. These measurements were recorded on a correctly calibrated paper recorder. Tachycardia (heart rate> 90 beats per minute for more than three minutes) occurred in thirteen patients in the placebo group and two patients in the atenolol group (P < 0.01). There was no difference in the occurrence of bradycardia, hypotension or hypertension between the two groups. It is concluded that atenolol pretreatment is an effective method of reducing the incidence of tachycardia during carotid endarterectomy performed under cervical plexus blockade.
Myocardial infarction still remains a signiticant cause of morbidity and mortality after carotid endarterectomy. 1, 2 The causes of this postoperative myocardial infarction are multifactorial, but intraoperative myocardial ischaemia 3 is a likely predisposing factor. Myocardial ischaemia is more common in patients with coronary artery disease who develop tachycardia. 4 Carotid endarterectomy under cervical plexus block offers the advantage of awake neurological assessment to indicate the adequacy of cerebral perfusion during carotid artery clamping. However, a previous reportS of patients having carotid endarterectomy under cervical plexus blocks indicated that tachycardia occurred in 55% of patients, and this may increase cardiovascular morbidity. This study was undertaken to see if premedication with the betaadrenergic blocking drug atenolol could reduce the incidence of tachycardia during carotid endarterectomy performed under cervical plexus block.
MATERIALS AND METHODS
Forty patients were studied after they had given informed consent and with the approval of the St. Vincent's Hospital Research Ethics Committee. The patients were all scheduled to undergo carotid endarterectomy under cervical plexus block. All patients on chronic beta-adrenergic blocking drugs and patients whose preoperative electrocardiogram (ECG) prevented interpretation of myocardial ischaemia (left bundle branch block or left ventricular hypertrophy) were excluded from the study. Patients in whom beta-adrenergic blockers were relatively contra-indicated such as those with asthma, preoperative bradycardia, second or third degree heart block were also excluded.
The study patients were randomly given either a placebo or 50 mg of oral atenolol two hours prior to surgery. The randomisation was achieved by using a random number table. Both the anaesthetist and the patient were blinded to the drug administered. One hour before anaesthetic preparation the patients were given either intramuscular papaveretum and scopolamine or if this was inappropriate, oral temazepam. Patients taking anti-anginal and anti-hypertensive therapy had this continued on the day of surgery. The premedication was supplemented with intravenous midazolam if required, while the cervical plexus block was being performed. Patients received supplemental face-mask oxygen during the performance of the block and during surgery.
All patients had ECG monitoring of a calibrated lead V5 and intra-arterial blood pressure via a 20 gauge cannula in the radial artery. The ECG and intra-arterial blood pressure were recorded on a paper printout (Hewlett Packard 78342A monitor, 78172A recorder). The initial ECG recording was taken before the placement of the intravenous and intra-arterial cannulae. Recordings of the ECG and intra-arterial blood pressure at 25 mm/sec were repeated every five minutes until skin closure, the recorder remaining on trend speed of I cm/min between these periods. Significant changes in cardiovascular parameters were also recorded on a data sheet and an anaesthetic record by the anaesthetist who was blinded to the nature of pretreatment.
Cervical plexus blocks were performed using a technique described by Moore. 6 The superficial cervical block was performed with 10 to 15 ml of 1.5% lignocaine with adrenaline 1:200,000 and the deep cervical block with 15 to 20 ml of the same solution. During the surgery, sedation was provided with midazolam in doses aimed at preserving patient co-operation. If this was inadequate, fentanyl was also administered. Supplemental oxygen was administered throughout the procedure. Inadequate blocks were supplemented by local infiltration of 0.5% lignocaine by the surgeon.
Bradycardia was defined as a heart rate of less than 60 beats per minute persisting for more than three minutes and was treated with atropine if treatment was considered necessary. Tachycardia was defined as a heart rate of greater than 90 beats per minute lasting for more than three minutes and treated with intravenous atenolol. Hypertension was considered present when the systolic blood pressure exceeded 180 mmHg for more than three minutes and was treated with either atenolol if associated with tachycardia or an intravenous infusion of nitroglycerine. Systolic blood pressure below 100 mmHg lasting more than three minutes was treated with blood volume support and/or intravenous metaraminol.
Postoperatively the patients were followed for three days by an independent anaesthetist. The patients had creatinine phosphokinase (CK-MB) isoenzyme levels and a twelve-lead ECG preoperatively, and on each of the first three postoperative days. The ECGs were analysed by two anaesthetists, and if changes were in dispute, a third anaesthetist gave an independent assessment. Most patients were discharged on the fourth postoperative day. Myocardial infarction was The data was analysed using Student's t test for continuous data and Chi-squared analysis for discrete data with continuity correction for small numbers. A Pvalue ofless than 0.05 was taken to be significant. The tests were applied using a Macintosh 11 microcomputer with Statview 2.0 software (Abacus Concepts).
RESULTS
The patient's relevant clinical and demographic data arc presented in Table 1 . There was no statistically significant difference between the two groups. Table 2 lists the preoperative medication for cardiovascular disease, premedication and intra-operative sedation. Four patients in the placebo group were taking verapamil and three patients in the atenolol group were taking this drug. Again there were no statistical difference between Bradycardiaheart rate < 60 beats/min for more than three minutes. Tachycardia -heart rate > 90 beats/m in for more than three minutes. Hypotension -systolic blood pressure < 100 mHg for more than three minutes.
Hypertension -systolic blood pressure > 180 mHg for more than three minutes. ns = not significant. *P < 0.01 placebo versus atenolol.
Anaesthesia and Intensive Care, Vol. 20, No. 2, May, 1992 the groups. The lignocaine dose was 7.0 ± 1.2 mg/kg (mean ± SO) in the placebo group and 6.9 ± 1.1 mg/kg in the atenolol group. The intraoperative cardiovascular changes in the two groups are compared in Figure 1 . The only parameter that was statistically significantly different was the incidence of tachycardia which was lower in the atenolol group. In the placebo group one patient developed tachycardia before commencing the cervical block, two patients had tachycardia during the performance of the cervical block, and eight patients had tachycardia between the completion of the cervical block and the surgical incision. Two patients had tachycardia later in the operation, one during the endarterectomy and one following the treatment of a bradycardia with atropine. In the atenolol group, one patient developed tachycardia after completion of the block but prior to surgical incision, and the other patient had tachycardia after atropine treatment for bradycardia.
Two patients in each group had postoperative hypotension whereas one patient in the atenolol group had postoperative hypertension compared with five patients in the placebo group. There were no patients with CK-MB changes and ECG changes consistent with myocardial infarction in either group. One patient in each group did develop chest pain consistent with myocardial ischaemia but this did not progress to infarction. DISCUSSION This study shows that oral atenolol pretreatment is an effective method for reducing the incidence of tachycardia during carotid endarterectomy performed under cervical plexus block with 1.5% lignocaine containing 1 :200,000 adrenaline. The pretreatment did not alter the frequency of occurrence of bradycardia or blood pressure changes during this surgery. Although the incidence of bradycardia was higher in the atenolol group, this was not statistically significant. In order to demonstrate a significant difference with this incidence of bradycardia, approximately one hundred patients would be needed in each group to have a P-value of < 0.05 and a power of 0. 8. 7 Tachycardia is commonly associated with myocardial ischaemia 4 and hence its control may reduce the incidence of this important problem. The small number of patients studied did not show a difference in the incidence of myocardial ischaemia between the two groups, but other studies have shown that beta-blocker pretreatment can achieve this aim when general anaesthesia is employed. 8 The cause of the tachycardia may be multifactorial. Preoperative anxiety may be a cause, but the tachycardia did not usually commence until the block was started. Pain during the performance of the block could also be implicated, but the block was remarkably well tolerated by patients. Coincidental block of the carotid sinus nerve or vagus nerve could also explain the tachycardia. 6 Systemic absorption of adrenaline from the local anaesthetic could also be a cause, but in some cases the onset of the tachycardia seemed too rapid for this explanation. Finally, inadvertant intravascular injection of the local anaesthetic with adrenaline could be a cause, but none of the patients developed other signs of toxicity to implicate this problem.
The tachycardia may have been avoided by increasing premedication or sedation, but this could have interfered with the ability to assess neurological status during carotid artery clamping. Avoiding adrenaline in the local anaesthetic may have reduced the incidence but increased the risk of local anaesthetic toxicity. 9 We conclude that oral atenolol given two hours prior to surgery is an effective method of preventing tachycardia in patients undergoing carotid endarterectomy under cervical plexus block using 1.5% lignocaine with 1 :200,000 adrenaline. This may be an appropriate therapy in patients at risk of developing myocardial ischaemia having other regional anaesthetics with adrenalinecontaining local anaesthetic solutions.
